Background {#Sec1}
==========

Depression is a highly prevalent and disabling mental health condition \[[@CR1]\]. Latest estimates from the World Health Organization place depression as the world's leading cause of disability \[[@CR2]\]. Fortunately, there are many efficacious treatments for depression \[[@CR3]\], including cognitive-behavioral therapy \[[@CR4], [@CR5]\]. The theoretical underpinnings of treatments such as CBT have seldom been examined among people living in non-Western nations, or among people of non-European decent \[[@CR6], [@CR7]\]. Accordingly, the present study examined the validity of central hypotheses related to the cognitive model of depression \[[@CR8]\] among people living on four continents: Asia, Europe, North America, and South America. In the following, we (a) briefly review the literature on the cognitive model of depression, the centrality of cognitions to cognitive therapy for the disorder, and on emotion regulation strategies and their use and consequences across cultures, and (b) present an empirical study examining whether predictions of the cognitive model hold cross-continentally.

Depression is a multifaceted condition, typified by behavioral, affective, cognitive, and somatic symptoms. According to the fifth edition of the Diagnostic and Statistical Manual (DSM-5, \[[@CR9]\]), major depression is a condition wherein symptoms -- low-mood, lack of pleasure in otherwise enjoyable activities, disruptions in sleep and appetite, low energy, poor concentration, suicidal thoughts, and feelings of worthlessness and guilt, etc. -- have persisted for two or more weeks and have caused significant distress or impairment. Depression is a heterogenous disorder, and several combinations of these symptoms could be placed under the same diagnostic umbrella of depression.

Negative self-referent cognitions have long been theorized to be central to the experience of depression \[[@CR8]\]. Beck's seminal cognitive theory was first to formalize hypotheses regarding the role of cognitions in depression. Beck posited that there are several cognitive layers implicated in the onset and maintenance of depression \[[@CR4], [@CR10], [@CR11]\]. Importantly, Beck hypothesized that, at the most accessible or proximate level of the information processing system, negative automatic thoughts about self ("e.g., "I am no good"; "I am unlovable") are predominant in depression and are central to the experience of the condition \[[@CR8]\]. This hypothesis is also known as cognitive triad hypothesis. Strong empirical evidence supports this claim among Western participants: negative self-referent thoughts have been identified as a consistent and defining feature of the disorder \[[@CR12]--[@CR14]\].

Many early studies conducted in the West with depressed or dysphoric (i.e., people showing elevated symptoms of depression) participants confirm the validity of the cognitive triad hypothesis during bouts of depression (reviewed in Clark & Beck \[[@CR8]\]). However, there have been surprisingly few examinations of the cognitive triad hypothesis outside of Western regions, although preliminary evidence collected among single non-Western cultures is suggestive (reviewed in Beshai et al. 2012 \[[@CR6]\]). Sami and El-Gawad \[[@CR15]\] found that depressed Arab participants experienced relatively little guilt or self-deprecating cognitions. Similarly, \[[@CR16]\] found that Pakistanis were less likely to present with guilt as a feature of their depression compared with their Austrian counters. In fact, Stompe et al. \[[@CR16]\] specifically suggested that depressive self-reproach and negativity may only be a defining feature of depression among Judeo-Christian sufferers. Despite these inconsistent findings across cultures, negative automatic thoughts have been found to associate with depression symptoms among Chinese \[[@CR17], [@CR18]\] Egyptian \[[@CR6], [@CR7]\], Turkish \[[@CR19]\], and Japanese \[[@CR20]\] participants. However, none of these studies specifically compared and contrasted cognitive inputs into depression across multiple regions.

Beck's model also posited more remote cognitive layers that are believed to be implicated in the maintenance of depression. For example, Beck and others hypothesized that people suffering from depression would hold dysfunctional attitudes, or "rules for living", that are often rigid and negatively skewed (e.g., "If I don't do everything perfectly, it means I am no good at all"). According to Beck's cognitive model, people who are vulnerable to depression detect violation of these rules or attitudes (e.g., detect criticism from others), which results in activation of more proximate negative automatic thoughts, finally resulting in an amplified depressive experience. Weissman and Beck \[[@CR21]\] created the Dysfunctional Attitude Scale (DAS) to assess dysfunctional attitudes characteristic of depressive thinking, and in turn, measure the level of activation and access to negative cognitive structures.

Substantial evidence suggests that dysfunctional attitudes lead to depressive symptoms among Western populations of European descent, as well as in non-Western populations. For example, Beshai et al. \[[@CR7], [@CR22]\] found that European-Canadian people with elevated depression symptoms reported higher dysfunctional attitudes than those with minimal symptoms. Other researchers have reported similar findings \[[@CR23], [@CR24]\]. The association of dysfunctional attitudes with depression symptoms has also been demonstrated across several countries around the world, such as Egypt \[[@CR7]\], Malaysia \[[@CR25]\], Romania \[[@CR26]\], Spain \[[@CR27]\], Iran \[[@CR28]\], and United Arab Emirates \[[@CR29]\]. Although these results are suggestive of a generalizable association between dysfunction attitudes and depressive symptoms, many of these studies have employed small, relatively underpowered samples, or were not comparative in their approach (i.e., no control).

Another foundational hypothesis of cognitive models of depression is that desired emotional and behavioral changes result from cognitive modification \[[@CR30]\]. Accordingly, the skill of cognitive reappraisal -- the reinterpretation of emotionally eliciting materials or events in a way that alters the emotional response \[[@CR31]\] -- is considered to be an adaptive and effective strategy to manage negative emotions. For example, in using reappraisal to regulate sadness in response to losing one's job, someone might start to reinterpret the event of losing their employment as an opportunity to travel. By contrast, the regulation strategy of emotional suppression -- defined as a person's attempt to decrease emotional expression of a certain emotion and/or their attempt to decrease or eliminate thoughts or outward expression of this said emotion \[[@CR32]\] -- is considered to be maladaptive and ineffective in regulating negative emotions. For example, an individual who experiences sadness in reaction to losing their job might suppress this sadness by attempting to hide any discernible signs (i.e., facial expressions) of their sadness to their family and friends, or by externally expressing an opposite emotional reaction (e.g., "putting on a smile").

Recent research among participants of European descent shows that cognitive reappraisal and emotional suppression have dramatically divergent affective, social, and cognitive consequences \[[@CR33]\]. Suppression does not effectively lead to reduced negative affect, but paradoxically may increase sympathetic nervous system response. Cognitive reappraisal, by contrast, has the opposite effect in that it leads to decreases in negative emotions and decreased systemic activity \[[@CR34]\]. Further, it appears that cognitive reappraisal is associated with decreased anxiety and depression symptoms, while suppression is associated with increases in symptoms of depression and anxiety \[[@CR35]--[@CR37]\]. However, the divergent effects of suppression versus cognitive appraisal have not been extensively investigated in diverse regional contexts.

Several studies suggest that culture moderates the emotional outcomes of emotion regulation. Soto, Perez, Kim, Lee and Minnick \[[@CR38]\] found that adverse effects of suppression of emotion were observed among European students but not Asian students, suggesting that the maladaptiveness of this approach is culture specific. Similarly, Butler, Lee and Gross \[[@CR39]\] found that, for participants with Western values (e.g., independence of self and individualism), suppression was associated with increase in negative emotion. However, this adverse emotional effect of suppression was not found for participants holding Asian values (e.g., interdependence of self and collective values). These findings were replicated by Kwon, Yoon, Joormann, and Kwon \[[@CR40]\] among a sample of Korean participants. Taken together, the evidence suggests that identification of cultural heritage and level of assimilation into mainstream culture (and disengagement from one's heritage culture) both moderate the adaptiveness different emotion regulation strategies.

Overview {#Sec2}
--------

The evidence reviewed above suggests that (a) there are core cognitive processes that are central to depressive symptoms (i.e., negative self-referent thoughts; dysfunctional attitudes); (b) cognitive modification leads to amelioration of depressive symptoms; and (c) different cognitive modification strategies have divergent effects across cultures. In the present study, we examined the relationships of depression symptoms, negative automatic thoughts, dysfunctional attitudes, and emotional suppression and cognitive reappraisal in a large cross-continental sample of participants living on four continents and in several countries (Table [1](#Tab1){ref-type="table"}). We used a state-of-the-art analysis to minimize measurement bias in examining such relationships. Specifically, we used the alignment method \[[@CR41]\] to reduce invariance of the measures used across the four continents. This research replicates and extends extant literature in several important ways. First, this study is the first large scale cross-continental examination of central hypotheses of the cognitive model of depression. The cognitive model is the foundation upon which CBT and other cognitive therapeutic approaches rest, and previous cross-national investigations have examined either single populations (e.g., \[[@CR29]\]) or pairs of populations (e.g., \[[@CR6]\]). Unfortunately, the majority of depression interventions and their theoretical foundations have almost exclusively been developed by or with individuals of the majority culture (White; middle class; Judeo-Christian). Second, this is the first study to employ the alignment method for optimal scale performance across several continents. Potential measurement bias is an inherent problem in any study, but is particularly salient in cross-national investigations given diversity in interpretation of scale items. Finally, our sample size was large, and therefore, sufficiently statistically powered to test even small effects. Table 1Summary of countriesContinent (Total number of countries)Countryn (%)North America (3)Canada16 (15.5)United States76 (73.8)Mexico11 (10.7)Europe (29)Bosnia and Herzegovina66 (16.3)Spain20 (5.0)Italy22 (5.4)Russia44 (10.9)Serbia82 (20.3)Ukraine23 (5.7)Other147 (36.4)South America (8)Brazil24 (22.2)Argentina6 (5.6)Venezuela67 (62.0)Other11 (10.2)Asia (14)India58 (42.6)Turkey29 (21.3)Vietnam13 (9.6)Other36 (26.5)

In accordance with the cognitive model of depression, we predicted that depression symptoms would be significantly and positively correlated with negative automatic thoughts and dysfunctional attitudes among people across cultures and continents. Further, we predicted that, among people living in North America and Europe, use of cognitive reappraisal strategies would be significantly and negatively associated with depression symptoms, and use of suppression as a strategy for emotion regulation would be positively associated with depression symptoms. This is a first step to understand the assumptions underlying CBT and its cross-continental adaptation.

Method {#Sec3}
======

Procedure {#Sec4}
---------

Participants were recruited via the online crowdsourcing platform CrowdFlower. CrowdFlower and other similar platforms (e.g., Amazon's Mechanical Turk) are online labour markets that have been used widely for behavioural and clinical research \[[@CR42], [@CR43]\]. Importantly, compared to Mechanical Turk, CrowdFlower has a more international reach given that the service utilizes multiple different source "channels" for workers (i.e., people who complete short tasks for compensation). Requesters can post computerized tasks which are disseminated through such channels. Workers can choose among available study tasks and select those that are appealing to them. Crowdsourced participants are more representative of the general population than other convenience-based sampling methods \[[@CR44]\]. Compared to general population, crowdsourced participants tend to be more representative of Internet users, and therefore, "are typically younger, more educated, less religious, and more liberal" \[[@CR44]\]. Mechanical Turk utilizes only its own platform, and so the vast majority of workers are based in only a handful of countries. Until recently, Mechanical Turk was only available to individuals living in the United States. Thus far, over 5 million people have completed over 1million tasks on CrowdFlower \[[@CR45]\].

Participants {#Sec5}
------------

Participants for this study were recruited from various countries across North America (*N* = 103) Europe (*N* = 404), South America (*N* = 108), and Asia (*N* = 136). There was no restriction based on country or region of origin for participating in this study. The initial sample consisted of 858 participants. One hundred and three participants were excluded from the study due to missing total scores on the four key scales (summarized below) used in this study, for not being from one of the four continents targeted in the study (noted above), or for not passing an included attention check question. The attention check question was worded as follows: "If you are reading this, please do not pick "Psychology", and pick "Mindfulness" instead from the word choices provided". Further, three participants were also excluded from the study for not meeting the inclusion criteria of being an adult (≥18 years of age). The final sample consisted of 752 participants (*M* = 31.52, *SD* = 9.07, *Range* 18--69). A total of 224 (29.8%) women participated in the study. For their participation, all participants received financial compensation (\$1.50 USD) that was commensurate with compensation in other crowdsourcing studies \[[@CR42]\]. The University of Regina Research Ethics Board (File\# 2015--174, Date: 17/11/2015) approved this study prior to data collection. All participants provided written consent prior to completing the study, and the measures were all administered in English. The data collection took place in December 2015.

Measures {#Sec6}
--------

### Demographic information {#Sec7}

All participants provided their age, gender, ethnicity, country of residence, marital status, annual income, religious affiliation, education level, and primary language spoken at home. A summary of pertinent demographics can be found in Table [2](#Tab2){ref-type="table"}. Table 2Summary of demographicsEntire Sample\
*n* = 752North America\
*n* = 103Europe\
*n* = 404South America\
*n* = 108Asia\
*n* = 136Age: *M* (*SD*)31.52 (9.07)32.35 (10.16)32.89 (8.80)28.50 (9.47)29.33 (7.56)Sex: n (%) Female224 (29.7)30 (29.1)147 (36.4)20 (18.5)27 (19.9) Male527 (70.1)72 (69.9)257 (63.6)88 (81.5)109 (80.1) Other1 (.1)1 (1.0)Ethnicity White575 (76.5)80 (77.7)395 (97.8)70 (64.8)30 (22.1) Asian113 (15.0)11 (10.7)5 (1.2)1 (.9)97 (71.3) Other64 (8.6)12 (11.6)4 (1.0)37 (34.3)9 (6.6)Marital Status Single/ Never Married416 (55.3)53 (51.5)214 (53.0)73 (67.6)75 (55.1) Married293 (39.0)40 (38.8)167 (41.3)30 (27.8)56 (41.2) Separated/ Divorced30 (4.0)9 (8.7)15 (3.7)5 (4.6)2 (1.5) Other13 (1.7)1 (1.0)8 (2.0)1 (.9)3 (2.2)Education Secondary School or Equivalent153 (20.3)17 (16.5)92 (22.8)31 (28.7)13 (9.6) Below Bachelor84 (11.2)14 (13.6)40 (9.9)19 (17.6)11 (8.1) Bachelor's Degree201 (26.6)29 (28.2)92 (22.8)18 (16.7)62 (45.6) Above Bachelor91 (12.1)13 (12.6)45 (11.1)18 (16.7)14 (10.3) Master's Degree131 (17.4)16 (15.5)76 (18.8)9 (8.3)30 (22.1) Other92 (12.1)14 (13.6)59 (14.6)13 (12.0)6 (4.3)Annual Income Unemployed/ No Annual Income163 (21.7)7 (6.8)107 (26.5)26 (24.1)23 (16.9) \$10,000 - \$30,000272 (36.2)29 (28.2)165 (40.8)34 (31.5)43 (31.6) \$30,000 - \$50,000108 (14.4)24 (23.3)43 (10.6)16 (14.8)25 (18.4) \$50,000 - \$75,00070 (9.3)25 (24.3)20 (5.0)8 (7.4)17 (12.5) \$75,000 and over42 (5.6)14 (13.6)15 (3.7)7 (6.5)6 (4.4) Other97 (12.9)4 (3.8)54 (13.4)17 (15.8)22 (16.2)Religion Christianity417 (55.5)70 (68.0)258 (63.9)72 (66.7)16 (11.8) Islam92 (12.2)2 (1.9)41 (10.1)NA49 (36.0) Atheism91 (12.1)10 (9.7)57 (14.1)16 (14.8)8 (5.9) Other152 (20.3)21 (20.4)48 (11.9)20 (18.6)63 (46.3)First Language English180 (23.9)84 (81.6)44 (10.9)10 (9.3)42 (30.9) Other572 (76.1)19 (18.5)360 (89.1)98 (90.7)94 (69.1)Primary Language Spoken at Home English175 (23.3)84 (81.6)48 (11.9)12 (11.1)31 (22.8) Other577 (76.7)19 (18.5)356 (88.1)96 (88.9)105 (77.2)PHQ *M* (*SD*) Cronbach's Alpha7.90 (5.48).898.06 (6.24).937.57 (5.34).888.55 (5.80).898.20 (4.97).87ATQ *M* (*SD*)Cronbach's Alpha68.34 (29.02).9870.58 (33.27).9966.78 (28.00).9868.16 (30.51).9871.25 (27.31).98DAS *M* (*SD*)Cronbach's Alpha93.33 (17.01).8497.67 (18.41).8793.23 (16.81).8494.16 (16.85).8089.68 (16.00).84ERQ-Suppression *M* (*SD*)Cronbach's Alpha17.47 (4.68).7617.18 (4.83).8217.00 (4.88).7718.17 (4.56).7118.48 (3.78).67ERQ-Reappraisal *M* (*SD*)Cronbach's Alpha18.81 (4.14).8118.51 (4.54).9018.65 (4.22).8119.29 (3.83).7119.14 (3.81).77*PHQ-8* Patient Health Questionnaire-8 total score, *ATQ-N* Automatic Thought Questionnaire-Negative total scores, *DAS* Dysfunctional Attitude Scale total score, *ERQ* Emotion Regulation Questionnaire, *ERQ -- Reappraisal* ERQ Reappraisal totals score, *ERQ* Suppression total score

### Patient health questionnaire-8 (PHQ; \[[@CR46]\]) {#Sec8}

The PHQ-8 is an 8-item measure derived from the Diagnostic Statistical Manual IV (DSM-IV) criteria of depression to assess depressive symptoms. Participants rated the frequency of experiencing depressive symptoms over the last 2 weeks ranging from 0 (*not at all*) to 3 (*nearly every day*). Higher scores indicate greater severity of depressive symptoms. The excellent psychometric properties of PHQ-8 have been confirmed in previous studies \[[@CR46]\]. In the current study, the PHQ-8 exhibited a Cronbach's alpha of α = .89 for the entire sample. The PHQ-8 had good internal consistency within samples from each of the four continents, with alpha coefficients ranging from .87 to .93.

### Dysfunctional attitude scale (DAS; \[[@CR21]\]) {#Sec9}

The 24-item DAS assesses dysfunctional beliefs and assumptions implicated in depressive symptomology \[[@CR47]\]. Participants rated their agreement (1 = *totally disagree;* 7 = *totally agree*), with several ("if...then") statements (e.g., "I'm nothing if a person I love doesn't love me"). After reversing negatively worded items, higher scores are reflective of greater negative attitudes. The DAS has been shown to be highly reliable and valid (e.g., \[[@CR21], [@CR48]\]). In the current study, the DAS had a Cronbach's alpha internal reliability of α = .84 for the entire sample. Internal reliability ranged from .80 to .87 within samples among the four continents.

### Emotion regulation questionnaire (ERQ; \[[@CR31]\]) {#Sec10}

The ERQ is a 10-item scale designed to determine how people vary in their emotion regulation, especially in their usage of two emotion management techniques: cognitive reappraisal and emotional suppression. Participants indicated their agreement with different statements (e.g., "I keep my emotions to myself"; "When I'm faced with a stressful situation, I make myself think about it in a way that helps me calm") on a scale from 1 (*strongly disagree*) to 7 (*strongly agree*). The ERQ has been frequently used in research among both general and clinical populations and has been shown to have excellent psychometric properties \[[@CR31]\]. In the current study, the cognitive reappraisal and emotional suppression subscales demonstrated adequate to good internal consistency for the entire sample, with alpha coefficients of .81 and .76, respectively. The cognitive reappraisal subscale exhibited relatively high Cronbach's alpha within samples from each of the four continents, ranging from .72 to .90. The emotional suppression subscale possessed acceptable internal consistency within samples from each of the four continents, with alpha coefficients ranging from .67 to .82.

### Automatic thoughts questionnaire (ATQ-N; \[[@CR49]\]) {#Sec11}

The ATQ-N is a 30-item instrument designed to assess how often people had negative thoughts in the past week. Participants expressed how much they agreed with various statements assessing automatic negative thoughts on a scale ranging from 1 (*not at all*) to 5 (*all of the time*) (e.g., "My future is bleak"; "I'm no good"). Higher scores correspond to greater frequency of negative thoughts. The ATQ-N has been used with both clinical and general populations, and has been shown to be both reliable and valid \[[@CR6]\]. In the current study, the ATQ-N had Cronbach's alpha internal reliability of α = .98 for the entire sample. Internal reliability within samples from each of the four continents ranged from .98 to .99.

Data analysis {#Sec12}
-------------

Person-mean imputation was used to impute missing values for each respondent on a given scale. The average of each respondent's completed items was used to substitute the missing values within each scale. As noted above, 106 participants (12.35%) were excluded from the study. Participants who were excluded (*M* = 29.71, *SD* = 8.62) and those who were not (*M* = 31.52*, SD* = 9.07) did not significantly differ in age, *t*(855) = 1.94, *p* \> .05. The two groups also did not contain different proportions of men and women, χ^2^(2, *N* = 858) = 1.41, *p* \> .05. However, significant differences were observed between included and excluded participants on education, χ^2^(10, *N* = 858) = 19.26, *p* = .037; marital status, χ^2^(4, *N* = 858) = 12.18, *p* = .02; and income, χ^2^(6, *N* = 858) = 24.01 *p* \< .001. Such analyses revealed that participants who were retained in the study were more likely to be educated and single and have higher income.

Given these statistically significant differences between included and excluded participants, correlation analyses were conducted to assess if education, marital status, and income were at all related to key variables of interest (i.e., PHQ, ATQ, DAS, cognitive reappraisal, and emotional suppression). Results indicated a significant relationship between education and PHQ scores, *r*(750) = −.08, *p* \< .03. There were no other significant associates between education and other variables of interest (all *p*s \> .05). Results also indicated a significant relationship between income and PHQ scores, *r*(750) = −.08, *p* \< .04; no other associations between income and measures of interest were observed. No significant associations were observed between marital status and variables of interest (all *p*s \> .05).

A necessary requirement in assessing continental differences is to demonstrate measurement invariance \[[@CR50]\]. If a measure is variant across continents, differences could potentially be attributable to psychometric artifacts (e.g., scale understanding), rather than actual cross-national psychological differences. To assess invariance, we used the alignment method using Bayesian estimation \[[@CR51], [@CR52]\] using mPlus 8 \[[@CR53]\]. Traditional multi-group CFAs often place the unnecessary and strict assumption of strict invariance, and in turn, an excessive number of modification indices are required to obtain acceptable fit statistics. Multi-group CFAs require strict invariance because configural invariance does not permit the comparison of factor means or factor variances. To address this concern, Asparouhov and Muthén \[[@CR51]\] devised the alignment method, which estimates factor means and variances while using the measurement restrictions typically associated with configural invariance. The alignment method greatly simplifies invariance analyses by examining the extent that each item is invariant across each group. As a result, the alignment method is a superior alternative to multi-group CFA methods for examining measurement invariance when there are many groups, such as examining scores across country or continent \[[@CR51]\]. We used alignment analysis to identify and remove non-invariant items from each of our scales. Theoretical justification for the removal of items is included in the discussion section.

Results {#Sec13}
=======

Uncorrected associations of depression symptoms, negative cognitions, and emotion regulation {#Sec14}
--------------------------------------------------------------------------------------------

Pearson correlations were used to examine associations of uncorrected scores on the PHQ-8 (depressive symptoms), ATQ-N (negative automatic thoughts), DAS (Dysfunctional attitudes), and ERQ-Suppression and ERQ-Reappraisal (use of expressive suppression and cognitive reappraisal strategies) in each of the four continents (Table [3](#Tab3){ref-type="table"}). Depressive symptoms were positively associated with negative automatic thoughts and dysfunctional attitudes in people living on each of the four continents. Further, depressive symptoms were positively associated with the use of expressive suppression among participants on all continents. Table 3Uncorrected correction matrixNorth America (*n* = 103)Europe (*n* = 404)South America (*n* = 108)Asia (*n* = 136)12341234123412341. PHQ-8--------2. ATQ-N.79\*\*--.75\*\*--.77\*\*--.68\*\*--3. DAS.25\*.28\*\*--.35\*\*.33\*\*--.36\*\*.42\*\*--.29\*\*.27\*\*--4. ERQ-Suppress.34\*\*.39\*\*.20\*--.22\*\*.22\*\*.18\*\*--.42\*\*.31\*\*.21\*--.28\*\*.13.02--5. ERQ-Reappraise.06.08.01.47\*\*.07−.13\*\*.01.21\*\*.11.04.05.25\*\*.06−.01.01.34\*\**PHQ-8* Patient Health Questionnaire-8 total score, *ATQ-N* Automatic Thought Questionnaire-Negative total scores, *DAS* Dysfunctional Attitude Scale total score, *ERQ* Emotion Regulation Questionnaire, *ERQ -- Reappraisal* ERQ Reappraisal totals score, *ERQ* Suppression total score\* *p* \< .05; \*\* *p* \< .01

Item reduction based on the alignment method {#Sec15}
--------------------------------------------

The PHQ alignment analyses indicated two items were subject to variant factor loadings across continents: "Feeling down, depressed, or hopeless" (item 2); and "Moving or speaking so slowly that other people could have noticed. Or the opposite; being so fidgety or restless that you have been moving around more than usual" (item 8).

The DAS alignment analyses showed that items 3 ("I should be happy all the time") and 12 ("A person should be able to control what happens to him") exhibited variant intercepts. Items 15 ("It is possible for a person to be scolded and not get upset"), 20 ("I do not need the approval of other people in order to be happy"), and 23 of the DAS ("A person doesn't need to be well liked in order to be happy") exhibited variant factor loadings.

The ATQ alignment analyses suggested that item 7 ("I wish I were a better person") exhibited a variant intercept.

All items of the ERQ-Suppress and ERQ-Reappraise subscales exhibited invariance across continents, and therefore all items on these subscales were retained.

Corrected associations of depression symptoms, negative cognitions, and emotion regulation {#Sec16}
------------------------------------------------------------------------------------------

Correlations among measures of interest with variant items removed (i.e., corrected associations) are presented in Table [4](#Tab4){ref-type="table"}. Depressive symptoms were positively correlated with negative automatic thoughts, dysfunctional attitudes, and emotional suppression across all four continents. Use of emotional suppression demonstrated a positive and significant relationship with ATQ scores in North American, European, and South American, but not among Asian participants. Use of emotional suppression was also positively and significantly related to DAS scores in European and South American, but not among North American and Asian participants. Apart from a small, negative correlation between use of cognitive reappraisal and negative automatic thoughts among European participants, reappraisal did not significantly correlate with any depression related constructs. Use of suppression and cognitive reappraisal was positively associated across continents. Table 4Correlation matrix with bias-corrected scoresNorth America (*n* = 103)Europe (*n* = 404)South America (*n* = 108)Asia (*n* = 136)12341234123412341. PHQ-8--------2. ATQ-N.77\*\*--.73\*\*--.77\*\*--.65\*\*--3. DAS.25\*.26\*\*--.36\*\*.34\*\*--.31\*\*.44\*\*--.27\*\*.29\*\*--4. ERQ-Suppress.31\*\*.39\*\*.19--.21\*\*.22\*\*.20\*\*--.43\*\*.30\*\*.21\*--.30\*\*.13.04--5. ERQ-Reappraise.07.07.01.47\*\*−.08−.13\*\*.01.21\*\*.12.04.06.25\*\*.08−.02.03.34\*\**PHQ-8* Patient Health Questionnaire-8 total score, *ATQ-N* Automatic Thought Questionnaire-Negative total scores, *DAS* Dysfunctional Attitude Scale total score, *ERQ* Emotion Regulation Questionnaire, *ERQ -- Reappraisal* ERQ Reappraisal totals score, *ERQ* Suppression total score\* *p* \< .05; \*\* *p* \< .01

Comparative strength of associations of depression with negative cognitions and emotional regulation {#Sec17}
----------------------------------------------------------------------------------------------------

Fisher's *r*-to-*z* transformations were used to compare the strength of associations between depressive symptoms and corrected scores on the ATQ-N, DAS, and ERQ-Suppression among each of the four continents. The association between depressive symptoms and negative automatic thoughts was larger among North Americans than among Asians, *z* = 1.84, *p* = .03. The association between depressive symptoms and negative automatic thoughts was larger among South Americans than among Asians, *z* = 1.88, *p* = .03. No other significant differences were observed in the strength of associations between depressive symptoms and ATQ-N scores among other continents (all *p*s \> .05).

No significant differences were observed in the strength of associations between depressive symptoms and DAS scores among the continents (all *p*s \> .05).

The association between use of suppression and use of cognitive reappraisal was significantly stronger among North Americans than among South Americans, *z* = 1.82, *p* = .034, and stronger among North Americans than among Europeans, *z* = 2.66, *p* \< .01. No other significant differences were observed (all *p*s \> .05).

Discussion {#Sec18}
==========

In the present study, we examined the relationships of depression symptoms with negative thoughts and use of two emotion regulation strategies among people residing in several countries on four different continents. Although the cognitive model of depression has been forwarded as a universal model of the experience of depression, very few studies to date have examined these foundational hypotheses outside of a Western context \[[@CR7], [@CR54]\]. This study is first to examine central hypotheses of the cognitive model of depression across such a wide range of regions around the world. Taken together, the results provide evidence that the key predictions of the cognitive model are applicable cross-continentally.

Depressive symptoms were positively correlated with negative automatic thoughts about self among each of the four continents examined. This result is consistent with Beck's original cognitive model of depression \[[@CR4]\], and provides strong support for this foundational hypothesis cross-continentally. Earlier research has found that self-reproach and guilt are atypical features of depression outside of Western contexts. This pattern of results has led some to conclude that the negative automatic thoughts that often accompany affective disorders in the West are rare in non-Judeo-Christian sufferers of depression \[[@CR15], [@CR16]\]. In a similar vein, Yap \[[@CR55]\] has suggested that the absence of depressive guilt seen in Chinese people may be due to the projection of their guilt and feelings of worthlessness onto supernatural figures. Our results are inconsistent with these alternative explanations, but are supportive of the cognitive model.

Some researchers have suggested that cross-national findings inconsistent with the cognitive model suffer from key methodological limitations, which may in turn mask associations between depressive symptoms and negative self-thoughts \[[@CR56], [@CR57]\]. One hypothesis is that outside of the West, there is little vernacular language that effectively captures self-referent automatic negative thoughts. Consistent with this hypothesis, Matthey et al. \[[@CR58]\] found that participants of Arabic descent expressed psychological symptoms of depression more readily when using self-report questionnaires (compared to face-to-face interviews with researchers or clinicians). It may be the case that negative self-referent cognitions are central to the experience of depression cross-nationally, but may not be accurately presented, endorsed, disclosed, or assessed due to local differences in language, or cultural rules regarding self- disclosure. Our results provide some evidence to support this notion.

Depressive symptoms were positively associated with dysfunctional attitudes across continents, and the degree of this association was relatively smaller in comparison to the association of depressive symptoms and negative automatic thoughts. This finding is consistent with Beck's model of depression \[[@CR8], [@CR10]\], which states that negative automatic thoughts are proximate to depression symptoms, and are therefore expected to be more strongly correlated with depression than dysfunctional attitudes. Our results are consistent with several cross-national studies demonstrating the relationship of depression symptoms with dysfunctional attitudes (e.g., \[[@CR19], [@CR59], [@CR60]\]).

Use of cognitive reappraisal was not associated with depression symptoms among people of all four continents. However, previous research on the effects of cognitive reappraisal among people of Western descent suggest that use of this strategy is adaptive, and thus negatively associated with depression \[[@CR37], [@CR61]\]. It is possible the effectiveness of a particular emotion regulation strategy in ameliorating depressive symptoms depends on cultural norms as they interact with individual psychology or intrapsychic factors. For example, in Eastern cultures, the suppression of negative emotions is encouraged to maintain social harmony \[[@CR38]\], and evidence suggests that expressive suppression is less detrimental in Eastern cultures than in Western cultures \[[@CR39]\]. Therefore, cognitive reappraisal may be a less effective emotion regulation strategy among the former. Further evidence suggests that the relationship of cognitive reappraisal and depression symptoms may be moderated by stress \[[@CR35]\]. Troy et al. \[[@CR35]\] provide evidence suggesting that cognitive reappraisal is protective against depression only in times of high stress. In the present study, we did not examine stress as a moderator of the relationship between use of cognitive reappraisal and depression, although future cross-national research examining the protective effects of cognitive appraisal would be illuminating.

Depressive symptoms were positively associated with use of expressive suppression among people living on all continents. This suggests that expressive suppression is a maladaptive emotion regulation strategy regardless of peoples' region of residence**.** This finding is consistent with research showing that the use of this strategy is often counterproductive for the management of depression \[[@CR31], [@CR62]\]. The use of suppression and reappraisal were correlated. It is possible that people who are more distressed (e.g., showing higher symptoms of depression) may be employing more emotion regulation strategies than others who are not endorsing heightened symptoms of the disorder.

A notable aspect of this study is the use of alignment analyses to assess and correct for invariance in items across continents. This analysis revealed that several items in the measured used were variant among the four different samples. For example, PHQ items 2 (depressed mood) and 8 (psychomotor abnormalities) were both found to be variant across continents, prompting us to remove them from the analyses. Corrections for invariance on items is of particular importance given inconsistent previous findings about the psychometric generalizability of PHQ measures cross-nationally. For example, some reseach \[[@CR63]\] demonstes that item 8 on the PHQ (psychomotor abnormalities) is variant across different cultures. Others have shown no such invariance in the PHQ (e.g., \[[@CR64]\].

One potential source of invariance among PHQ items is the nature of the items themselves. Some studies \[[@CR65]\] suggest that responses on affective items of depression scales, such as item 2 (depressed mood) of the PHQ, are often fused with somatic items. Given that these concepts are not clearly distinguished, such items may be of particular psychometric concern when used cross-nationally. Our alignment analysis revealed that most positivity-valenced items of the DAS (e.g., "I do not need the approval of other people in order to be happy") were variant across continents. This finding is consistent with the literature that suggests that reversed-coded items on psychological measures are weaker psychometrically \[[@CR66], [@CR67]\]. Taken together, the results of this and other studies suggest that invariance of items is of particular concern in depression research (and mental health research more generally) and requires further empirical attention.

The present study extends and replicates extant literature in several important ways. First, this study is the first relatively large scale, cross-continental study of foundational hypotheses related to the cognitive model of depression. Second, this study is one of the first to employ the alignment method in creating invariant measurement scores across several groups---an important consideration given previous inconsistencies in depression measures used cross-nationally. Third, we used a continental-control sample (i.e., a North American sample) to compare responses from respondents living on continents that are not very well researched relative to Western people (i.e., South America; Asia). Finally, we used several commonly used and well-validated measures of the constructs of interest, making possible comparisons with earlier work using identical scales.

Despite the results of the present study, there are several limitations that require noting. First, participants were recruited through an online, crowdsourcing website, necessitating that people have access to a computer and internet. This recruitment approach limits the generalizability of our findings. Second, we administered all scales in English. Therefore, participants had to have an eighth-grade or equivalent English reading and comprehension level to be able to respond appropriately to the items. These language requirements are potentially problematic in several ways (e.g., generalizability to the majority, non-English speaking participants living on these continents; assumption that most people understood the items). Participants' responses might have been different if the measures were administered in their native language. This could have impacted the accuracy of our findings. Indeed, the sample was somewhat homogenous in its composition (e.g., mostly White and male). Third, we did not assess people living in Africa or Australia. Fourth, there is vast heterogeneity in cultural, social, and political factors that govern the behavior and cognition of people within each continent, further limiting generalizability, especially within regions. However, this heterogeneity is a key strength of the study: that such diverse populations across the world showed similar evidence in support of the cognitive model is compelling. Fifth, it is not clear whether participants residing in various continents were internalized the majority culture of their respective continent. Even though this study utilized a relatively large sample, the majority of participants were from Europe. This further limit the generalizability of the findings. Sixth, we did not examine the associations of negative cognitions, emotional regulation, and depression symptoms across specific cultures to identify the potential impact of individualism and collectivism. Cognitive correlates of depression may demonstrate different associations with depression symptoms among members of a specific culture within a particular continent. Seventh, we examined the association of ethnicity with depressive symptoms, negative automatic thoughts, dysfunctional attitudes, and use of cognitive reappraisal and expressive suppression (see Additional file [1](#MOESM1){ref-type="media"}: Ancillary Analyses); however, we did not examine the potential impact of ethnicity on the association of depressive symptoms with negative cognitions and use of two emotion regulation strategies. Finally, we examined the association of age with our study variables and its potential impact on the relationships of depression symptoms with negative thoughts and use of two emotion regulation strategies (see Ancillary Analyses). However, we did not include religion in our analyses, which may have affected the strength of the observed associations.

Our results provide some directions for future research. It would be useful to replicate the findings reported herein with people living in specific countries or affected by specific cultural climates (e.g., comparing ethnic minorities and ethnic majorities within countries). Future studies could also examine the underlying assumptions of CBT across individualistic and collectivistic cultures to identify whether such assumptions hold across specific cultural milieus. Further, future work could examine other foundational hypotheses of the cognitive model. For instance, we did not examine any aspects of the selective processing hypothesis, which states that people demonstrating elevated depression scores would also demonstrate skewed processing of information in attention, retention, and recall \[[@CR8]\]. Moreover, we could not assess the causal role of cognition in the onset and maintenance of depression symptoms. Thus, future studies employing longitudinal designs would benefit from examination of such hypotheses across cultures and regions. We did not examine the potential impact of religion and ethnicity on the relationships of depression symptoms with negative thoughts and use of two emotion regulation strategies. Therefore, future studies should examine the potential impact of these variables on the strength of such associations. Finally, future studies should examine cognitive correlates of depression (e.g., dysfunctional attitudes) across various ethnic groups to identify which aspect of these cognitions may be different, and how that would impact individual levels of symptoms.

Conclusions {#Sec19}
===========

While the results of the present study may offer preliminary cross-national support for foundational hypotheses of the cognitive model of depression, the use of country as a proxy for culture is common despite its questionable nature \[[@CR68]\]. Scholars have argued that country is not an appropriate proxy for culture, as there are greater intra-country cultural variations than there are inter-country variations \[[@CR69]\]. Therefore, the use of country as a proxy of culture may put researchers at "the risk of not capturing all of the relevant cultural factors that might lend support to (or that might discredit) their theories and hypotheses" (\[[@CR70]\], p. 176). Taras et al. \[[@CR69]\] found that cultural dimensions demonstrate stronger relationships with demographics and environmental factors than with country. In particular, they suggest that factors, such as socioeconomic status, globalization, and economic freedom, to name a few, are better clustering dimensions of culture than country \[[@CR69]\]. Despite this, it is not clear how such dimensions can be used to measure culture. Even though researchers are offering new insights on the measurement of culture, a general agreement on the best ways of measuring it is still lacking \[[@CR68]\]. Beugelsdijk, Kostova, and Roth \[[@CR71]\] have mentioned that "to abandon the country as the unit of analysis may be too far-fetched" as suggested by other researchers (p. 33).

The present study provides evidence indicating that the foundational hypotheses of Beck's cognitive model of depression are consistent among people living around the world. This evidence has important implications to theory and practice of cognitive therapy across different regions. Given the close link between depression and negative automatic thoughts about self, practitioners of CBT practicing on the four examined continents may benefit from consistently employing techniques that help clients identify and challenge their patients' negative thoughts. Of course, larger scale, more specific, and more demographically representative trials are needed to replicate findings of the present study, but the findings are certainly promising for the generalizability of such treatments as cognitive behavioral therapy. The present study did not actually test cross-cultural effectiveness of CBT, but rather its core assumptions, which remains an important area of investigation.
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**Additional file 1.** Ancillary Analyses. These analyses provide information on how age and ethnicity were associated with the study variables. Further, these analyses indicate the differences in the association of depressive symptoms with negative cognitions of depression and use of emotion regulation strategies among Eastern and Western European countries.
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:   Cognitive-Behavioural Therapy
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:   Diagnostic Statistical Manual 5th edition
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:   Diagnostic Statistical Manual IV

ERQ

:   Emotion Regulation Questionnaire

PHQ

:   Patient Health Questionnaire
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